Dioxygen is an essential compound for most living organisms, but the formation of reactive dioxygen intermediates appears to be commomplace in aerobically metabolizing cells and the free radicals that are produced are damaging to biological materials. Due to the nature of free radicals an experimental approach to studying the mechanisms of action of the several dioxygen free radical species is difficult. Whereas an experimental approach is possible when studying small systems (it has been done successfully to determine rate constants), the analysis of bigger experimental models is difficult and has led to disagreement.
The study of the involvment of dioxygen free radicals can be more easily illustrated by building theoretical models. One can then simulate those models with the help of computers. Tappel, Babbs and recently Suzuki [I-31 showed the possibility of gaining qualitative insights into the importance of certain dioxygen free radicals in the process of lipid peroxidation. However, as the idea that the involvement of certain species (namely hydroxyl radical OH.) is diffusion dependent has increasingly became more important, a classical deterministic approach such as the one used hy the authors mentioned above is no longer feasible. We have previously shown [4] that the problems created by a deterministic approach could largely be overcome with an apropriate form of stochastic simulation. However, our models were formalized essentially as a test tube reaction system and so lacked the structural compartmentation of a living cell. In order to account for the existence of different phases in the cell, the set of reactions proposed in [4] has been redefined to include a diffusion process (reaction 13 below) of the hydroxyl radical from the aqueous phase into the membrane phase. In addition, the reaction set has been divided between those occurring in the aqueous phase, representing the cell cytoplasm (reactions 1-9), and those in the lipid phase (reactions 10-12 
The frequency of process 13 is defined as where D, is the diffusion constant of species Xi (the hydroxyl radical), dip is the centre to centre distance between subvolumes & and f i t and Alp is the interface area between these two volumes. The area of interface between the aqueous and lipid compartments was set as 10-srn2 for a simulated aqueous volume of 10-'5rn3, to represent the membrane content of liver cells [6] . The thickness of the aqueous layer was therefore lO-'rn, which together with an assumed lipid layer thickness of 10-'rn gives a value for dip of 5.5. 10-srn.
As an aproximation Xp,i/V,, was considered to be zero (all the hydroxyl radical is produced in the cytoplasm) and so the equation can be rewritten in the form:
where The kinetic data and other constants were taken from [7-91 and the initial concentrations were set according to Babbs and MonizBarreto [2,4]. The value for reaction 5 was chosen to be large enough to allow the process to occur at least once during the time chosen for the simulations and so show which process competes most effectively for the hydroxyl radical. During the simulations, whenever reaction 5 occured, the next processes to occur were invariably the diffusion to the membrane followed by the initiation of the lipid peroxidation. One reason is that reaction 8 is always intrinsically improbable since there is only one hydroxyl radical in the reaction volume for extremely brief periods relative to the time for which there is none at all. The other hydroxyl-consuming reactions have large rate constants but also involve one other species such as superoxide and hydrogen peroxide whose concentration is low. Thus none of the other hydroxylconsuming reactions in the aqueous phase of the model are fast enough to prevent the radical diffusing to the lipid compartment and reacting there.
